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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an applicaUt)n lor patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the cl'lbcts for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1-19 are rejected under 35 U.S.C. 102(e) as being anticipated by Kishimura U.S. 

Patent Application Publicatioti 2002/0097405 Al . 

Kishimura discloses a semiconductor device and semiconductor process as claimed. Please see 
FIGS. 1-8B, where Kishimura teaches the following limitations. 
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for verifying an isolation trench etching 
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in an SOI wafer, wherein the test structure comprises, after etching of isolation trenches, a row of 
connected islands, each of which is surrounded by a trench, said trenches having an (step-wise) 
increasing width from island to island (A, B; B,C), including a trench width of an isolation 
trench of an active circuit; 

- wherein a section (part) of the surrounding trench (a, b) of each island (A, B) forms a common 
part with the trench of the adjacent island; 

- wherein the respective section - except for the island having the broadest (e) or the narrowest 
(a) isolation trench - has the width of the adjacent trench having the next larger or the next 

smaller measure of width in the row (please note that the semiconductor wafer of Kishimura 
inherently includes silicon-on-insulator, since the term is well known during the invention of 
Kishimura). 

Pertaining to claim 2, Kishimura teaches a method of verifying insulation trench etchings or 
isolation trench etchings in SOI substrates, comprising 

- forming a test structure comprising a row of successive islands during an etch process or 
preparing the test structure for an etch process and measuring an electric pass several times 

during or after said trench etching; 

- wherein a plurality of measurements of the electric pass are performed; 

- wherein one of the measurements is performed between two adjacent islands (A, 
B), a further measurement is performed between other adjacent islands (B, C); 

using measurement values of said plurality of measurements for assessing a sufficient or 



Application/Control Number: 10/552,984 Page 4 

Art Unit: 2823 

appropriate depth of etched insulation trenches or isolation trenches located in particular outside 
said test structure above said substrate in an area of an active circuit. 

Pertaining to claim 3, Kishimura teaches a method for verifying trench etchings (isolation trench, 
insulation trench) in an SOI substrate, comprising 

- preparing a test structure (A, B, D, E) above the substrate and forming the test structure during 
a trench etching and measuring after or during said trench etching an electric pass particularly 
successively between an island (A, B) and the substrate region (S) at least partially surrounding 
said island and 

- using the magnitude or the amount of the measurement results for assessing or detecting a 
sufficient or appropriate depth of etched trenches located in particular outside said test structure 
but being formed during said trench etching. 

Pertaining to claim 4, Kishimura teaches the method of claim 2, wherein said test structure 
comprises, after etching of isolation trenches, a row of connected islands, each of which is 
surrounded by a trench, said trenches having an (step-wise) increasing width from island to 
island (A, B; B,C), including a trench width of an isolation trench of an active circuit; 

- wherein a section (part) of the surrounding trench (a, b) of each island (A, B) forms a common 
part with the trench of the adjacent island; 

- wherein the respective section - except for the island having the broadest (e) or the narrowest 
(a) isolation trench - has the width of the adjacent trench having the next larger or the next 
smaller measure of width in the row. 
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Pertaining to claim 5, Kishimura teaches the method of claim 2, wherein said electric pass is a 
resistance or a conductance. 

Pertaining to claim 6, tCishimura teaches the method of claims claim 2, wherein said pass is a 
current at a constant voltage or a voltage measurement at a constant current. 

Pertaining to claim 7, Kishimura teaches the method of claim 2, wherein the measurements are 
performed during the etch process, and wherein the etch process is interrupted to perform in 
particular the successive measurement on the islands. 

Pertaining to claim 8, Kishimura teaches the method of claim 7, wherein the etching (etch 
process) is continued when the trench having a width (d) corresponding to the present circuit is 
not completely etched through to the insulating layer. 

Pertaining to claim 9, Kishimura teaches the method of claim 7, wherein the etching is stopped, 
when the trench having a width (d) corresponding to the active circuit is etched through to the 
insulating layer. 

Pertaining to claim 10, Kishimura teaches a method for verifying insulation trench etchings in 
SOI wafers, in which dedicated devices or complete circuit modules are laterally dielectrically 
isolated in the form of islands from the surrounding region by enclosing insulation trenches (8); 
by a test structure prepared on an individual wafer, for performing a verification of the electric 
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resistances or resistance during a process step "insulation trench etch process" 

between specific regions (A,B; B,C) of the test structure and/or between specific regions of the 

test structure and the surrounding crystal region (S) 

the method further comprising 

preparing the test structure on the wafer, said test structure having a row of connected islands 
after the trench etch process of the process step "insulation trench etch process", each island 
being surrounded by a trench having a different width between respective two of said islands; 
wherein the width of the insulation trench provided in the active circuit is positioned 

approximately in a central location within said row of islands, 

and a portion of the length of the surrounding trench of each island, except for the outer most 
island, defines a shared piece of the island of a respective adjacent island such that said portion 
of the length particularly corresponds to the width of the adjacent trench having the next larger or 

the next smaller measure of width in the row; 

- after the etch process of the "insulation trench etch process", assessing a proper process result 
by repeatedly verifying the electric pass between respective two adjacent islands or between a 
respective island and the surrounding (S) of said respective island outside of said test structure; 

- using an amount of one or more detected measurement values of the measurement as a measure 
or a test for the target depth, in particular for the predefined depth, of etched insulation trenches 
or isolation trenches. 

Pertaining to claim 11, Kishimura teaches the method of claim 10, wherein the width of each 



Application/Control Number: 10/552,984 Page 7 

Art Unit: 2823 

trench surrounding a respective island in the row of islands receives an increasing width that 
increases in a step-wise manner from island to island. 

Pertaining to claim 12, ICishimura teaches the method of claim 10, wherein a width of the 
insulation trench occurring in the active circuit is predefined as a "relevant width of insulation 
trenches". 

Pertaining to claim 13, Kishimura teaches the method of claim 2, wherein, during a successive 
measurement of passes, it is started with an island having a surrounding trench width (d) that 
substantially corresponds to one or more relevant insulation trenches of the circuit. 

Pertaining to claim 14, Kishimura teaches the method of claims claim 2, wherein the step of 
verifying is completed after two measurements, when an abrupt change of the pass value for the 
total insulation (etching through the insulating layer) is obtained for the relevant pair of islands 
of the test structure, and when testing the adjacent pair of islands having the smaller trench width 
does not exhibit said abruptly changed measurement value. 

Pertaining to claim 15, Kishimura teaches the method or the test device of any claims claim 2. 
wherein at least three, preferably five or more island regions (A to E) are connected to each 
other. 
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Pertaining to claim 16, Kishimura teaches the method of claim 2, wherein not more than n-1 
measurements are performed for the n islands, n being the number of islands in said row. 

Pertaining to claim 17, Kishimura teaches the method of claim 2, wherein the maximum number 
of measurements between islands and the surrounding (S) corresponds to the number of islands 
in the row of islands. 

Pertaining to claim 18, Kishimura teaches the method of claim 2, wherein after the etch process 
the measurement results are evaluated, and wherein particularly further etch processes of 
following wafers are adapted with respect to their target etch time to the result of the preceding 
measurements. 

Pertaining to claim 19, Kishimiu'a teaches the method of claim 10, wherein the step of preparing 
is performed by a predetermined mask. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
maimer in which the invention was made. 
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4. Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kishimura 
U.S. Patent Application Publication 2002/0087405 Al in view of Wise et al., U.S. Patent 
6,821,865 B2. 

Kishimura discloses a semiconductor device and semiconductor process substantially as claimed 
as discussed above. However, Kishimura uses the term semiconductor wafer which will include 
silicon-on-insulator. Wise is included to fiirther disclose how well known silicon-on-insulator 
(SOI) can be interchanged with the term semiconductor wafer. 

Pertaining to claim 1, Kishimura teaches a test structure for verifying an isolation trench etching 
in an SOI wafer, wherein the test structure comprises, after etching of isolation trenches, a row of 
connected islands, each of which is surrounded by a trench, said trenches having an (step-wise) 
increasing width from island to island (A, B; B,C), including a trench width of an isolation 

trench of an active circuit; 

- wherein a section (part) of the siirromding trench (a, b) of each island (A, B) forms a common 
part with the trench of the adjacent island; 

- wherein the respective section - except for the island having the broadest (e) or the narrowest 
(a) isolation trench - has the width of the adjacent trench having the next larger or the next 
smaller measure of width in the row (please note that the semiconductor wafer of Kishimura 
inherently includes silicon-on-insulator, since the term is well known). Wise teaches the term 
silicon-on-insulator (SOI). In view of Wise it would have been obvious to one of ordinary skill 
in the art to randomly select and SOI wafer for a semiconductor wafer because SOI substrates are 
included in the category of semiconductor wafers (see column 2, lines 53-55 of Wise). 
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Pertaining to claim 2, Kishimura teaches a method of verifying insulation trench etchings or 
isolation trench etchings in SOI substrates, comprising 

- forming a test structure comprising a row of successive islands during an etch process or 
preparing the test structure for an etch process and measuring an electric pass several times 
during or after said trench etching; 

- wherein a plurality of measurements of the electric pass are performed; 

- wherein one of the measurements is performed between two adjacent islands (A, 
B), a further measurement is performed between other adjacent islands (B, C); 

using measurement values of said plurality of measurements for assessing a sufficient or 
appropriate depth of etched insulation trenches or isolation trenches located in particular outside 
said test structure above said substrate in an area of an active circuit, (please note that the 
semiconductor wafer of Kishimura inherently includes silicon-on-insulator, since the term is well 
known). Wise teaches the term silicon-on-insulator (SOI). In view of Wise it would have been 
obvious to one of ordinary skill in the art to randomly select and SOI wafer for a semiconductor 
wafer because SOI substrates are included in the category of semiconductor wafers (see column 
2, lines 53-55 of Wise). 

Pertaining to claim 3, Kishimura teaches a method for verifying trench etchings (isolation trench, 
insulation trench) in an SOI substrate, comprising 

- preparing a test structure (A, B, D, E) above the substrate and forming the test structure during 
a trench etching and measiiring after or during said trench etching an electric pass particularly 
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successively between an island (A, B) and the substrate region (S) at least partially surrounding 
said island and 

- using the magnitude or the amount of the measurement results for assessing or detecting a 
sufficient or appropriate depth of etched trenches located in particular outside said test structure 
but being formed during said trench etching, (please note that the semiconductor wafer of 
Kishimura inherently includes silicon-on-insulator, since the term is well known). Wise teaches 
the term silicon-on-insulator (SOI). In view of Wise it would have been obvious to one of 
ordinary skill in the art to randomly select and SOI wafer for a semiconductor wafer because SOI 
substrates are included in the category of semiconductor wafers (see column 2, lines 53-55 of 
Wise). 

Pertaining to claim 4, Kishimura in view of Wise teaches the method of claim 2, wherein said 
test structure comprises, after etching of isolation trenches, a row of connected islands, each of 
which is surrounded by a trench, said trenches having an (step-wise) increasing width from 
island to island (A, B; B,C), including a trench width of an isolation trench of an active circuit; 

- wherein a section (part) of the surrounding trench (a, b) of each island (A, B) forms a common 
part with the trench of the adjacent island; 

- wherein the respective section - except for the island having the broadest (e) or the narrowest 
(a) isolation trench - has the width of the adjacent trench having the next larger or the next 
smaller measure of width in the row. 

Pertaining to claim 5, tCishimura in view of Wise teaches the method of claim 2, wherein said 
electric pass is a resistance or a conductance. 
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Pertaining to claim 6, Kishimura in view of Wise teaches the method of claims claim 2, wherein 
said pass is a current at a constant voltage or a voltage measurement at a constant current. 

Pertaining to claim 7, tCishimura in view of Wise teaches the method of claim 2, wherein the 
measurements are performed during the etch process, and wherein the etch process is interrupted 
to perform in particular the successive measurement on the islands. 

Pertaining to claim 8, Kishimura in view of Wise teaches the method of claim 7, wherein the 

etching (etch process) is continued when the trench having a width (d) corresponding to the 
present circuit is not completely etched through to the insulating layer. 

Pertaining to claim 9, Kishimura in view of wise teaches the method of claim 7, wherein the 
etching is stopped, when the trench having a width (d) corresponding to the active circuit is 
etched through to the insulating layer. 

Pertaining to claim 10, Kishimura teaches a method for verifying insulation trench etchings in 

SOI wafers, in which dedicated devices or complete circuit modules are laterally dielectrically 
isolated in the form of islands from the surrounding region by enclosing insulation trenches (8); 
by a test structure prepared on an individual wafer, for performing a verification of the electric 
resistances or resistance during a process step "insulation trench etch process" 
between specific regions (A,B; B,C) of the test structure and/or between specific regions of the 
test structure and the surrounding crystal region (S) 
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the method further comprising 

preparing the test structure on the wafer, said test structure having a row of connected islands 
after the trench etch process of the process step "insulation trench etch process", each island 
being surrounded by a trench having a different width between respective two of said islands; 
wherein the width of the insulation trench provided in the active circuit is positioned 
approximately in a central location within said row of islands, 

and a portion of the length of the surrounding trench of each island, except for the outer most 
island, defines a shared piece of the island of a respective adjacent island such that said portion 
of the length particularly corresponds to the width of the adjacent trench having the next larger or 
the next smaller measure of width in the row; 

- after the etch process of the "insulation trench etch process", assessing a proper process result 
by repeatedly verifying the electric pass between respective two adjacent islands or between a 
respective island and the surrounding (S) of said respective island outside of said test structure; 

- using an amount of one or more detected measurement values of the measurement as a measure 
or a test for the target depth, in particular for the predefined depth, of etched insulation trenches 
or isolation trenches, (please note that the semiconductor wafer of Kislmnura inherently includes 
silicon-on-insulator, since the term is well known). Wise teaches the term silicon-on-insulator 
(SOI). In view of Wise it would have been obvious to one of ordinary skill in the art to 
randomly select and SOI wafer for a semiconductor wafer because SOI substrates are included in 
the category of semiconductor wafers (see column 2, lines 53-55 of Wise). 
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Pertaining to claim 1 1 , Kishimura in view of Wise teaches the method of claim 10, wherein the 
width of each trench surrounding a respective island in the row of islands receives an increasing 
width that increases in a step-wise manner from island to island. 

Pertaining to claim 12, Kishimura in view of Wise teaches the method of claim 10, wherein a 
width of the insulation french occurring in the active circuit is predefined as a "relevant width of 
insulation frenches". 

Pertaining to claim 13, Kishimura in view of Wise teaches the method of claim 2, wherein, 
during a successive measurement of passes, it is started with an island having a surrounding 
trench width (d) that substantially corresponds to one or more relevant insulation frenches of the 
circuit. 

Pertaining to claim 14, Kishimura in view of Wise teaches the method of claims claim 2, wherein 
the step of verifying is completed after two measurements, when an abrupt change of the pass 
value for the total insulation (etching through the insulating layer) is obtained for the relevant 
pair of islands of the test structure, and when testing the adjacent pair of islands having the 
smaller trench width does not exhibit said abruptly changed measurement value. 

Pertaining to claim 15, Kishimura in view of Wise teaches the method or the test device of any 
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claims claim 2, w herein at least three, preferably five or more island regions (A to E) are 
connected to each other. 

Pertaining to claim 16, tCishimura in view of Wise teaches the method of claim 2, wherein not 
more than n-1 measurements are performed for the n islands, n being the number of islands in 
said row. 

Pertaining to claim 17, Kishimura in view of Wise teaches the method of claim 2, wherein the 
maximum number of measurements between islands and the surrounding (S) corresponds to the 
number of islands in the row of islands. 

Pertaining to claim 18, Kishimura in view of Wise teaches the method of claim 2, wherein after 
the etch process the measurement results are evaluated, and wherein particularly further etch 
processes of following wafers are adapted with respect to their target etch time to the result of 
the preceding measurements. 

Pertaining to claim 19, Kishimura in view of Wise teaches the method of claim 10, wherein the 
step of preparing is performed by a predetermined mask. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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